Extra-dimensional models
In this talk, we will study Kaluza-Klein particles, which are another type of WIMPs.
Extra-dimensional field theory is non-renormalizable ⇒ View as an effective theory.
A need for a UV completion of the theory.
Kaluza-Klein particles arise in models with extra dimensions. If so-called KK parity is conserved, the LKP is stable. If neutral, the LKP can be a good DM candidate. LKP = lightest Kaluza-Klein particle (cf., LSP) KKDM = Kaluza-Klein dark matter Related talks by Neubert and Volkas.
WIMP capture and annihilation in the Sun
WIMPs in the Milky Way halo can scatter in the Sun and be gravitationally bound to the Sun.
Eventually, they will scatter again and sink to the core. In the core, WIMPs (here: KKDM) will accumulate and can annihilate and produce neutrinos.
, νν (no gḡ on tree level for KKDM annihilations)
Propagation from the Sun to the Earth
Only ν's escape the Sun (from WIMP annihilations) Neutrino oscillations from production to detection are used. Muons are induced by ν's in Earth matter.
∵ Flux of muons are detected at Earth! Note: We use the DarkSUSY and WimpSim packages to compute muon fluxes at an Earth-based detector.
Extra-dimensional models II
Extra-dimensional models: WIMPs = KKDM UED models: all SM particles allowed to propagate in one or more extra dimensions (hep-ph/0012100) MUED model: LKP = first mode of U (1) The five-dimensional model II KK expansions of fields:
Index n = 1 gives first KK modes. In addition to SM parameters, the compactification radius R and the cut-off scale Λ are the only free parameters.
Here: Ignore effects of KK modes > first level (n = 1)
The five-dimensional model III
The gauge part of the five-dimensional Lagrangian is: The six-dimensional model
In six dimensions: Spinors are eight component objects.
As in four dimensions, there is a chirality operator.
Here, the orbifold is the chiral square T 2 /Z 4 . The six-dimensional model II KK expansion of the fields:
Indices (j, k) = (1, 0) give the first KK modes.
The six-dimensional model III
The gauge part of the five-dimensional Lagrangian is:
Possible DM candidates are: the possible DM candidates in five dimensions, and in addition, the first-level adjoint scalars B 
Summary & Conclusions
We have investigated KKDM in two extra-dimensional models -one five-dimensional model and one six-dimensional model.
In both models, B
(1) and W
3(1)
as LKP's are the interesting DM candidates.
We have calculated the flux of neutrino-induced muons and antimuons in an Earth-based neutrino telescope (e.g. IceCube).
The fluxes for the five-and six-dimensional models are equal. Therefore, it is not possible to distinguish them.
The flux of neutrinos is somewhat larger for B is the LKP, IceCube can put constraints on the parameter space. However, not if W 3 (1) is the LKP.
